Occurrence of heart block in calcific aortic valvular disease has been recognised since the earliest clinical-pathological studies of patients with AdamsStokes disease (Stokes, 1846; Yater and Cornell, 1935; Warshawsky and Abramson, 1947; Harris et al., 1969) . The proximity of the aortic valve and its supporting structures to the atrioventricular conduction system could explain this association (Lev, 1964) . His bundle electrocardiography is a useful technique for localising the site of atrioventricular block and, in some instances, can show atrioventricular conduction abnormalities even before they are apparent on the surface electrocardiogram . Though Cardiology, 39, 314, 1977) .
Received for publication 20 October 1977 bundle studies done on patients with atrioventricular block (Bharati et al., 1974; Rosen et al., 1975) there has been no His bundle study of patients with aortic valve disease per se. Accordingly, it is the purpose of this study to show the His bundle electrocardiographic findings in patients with aortic valve disease. The results of this study, which are reported here, show that atrioventricular conduction abnormalities are common in symptomatic aortic valve disease.
Method
The study group consisted of 26 patients undergoing diagnostic cardiac catheterisation for symptomatic aortic valve disease. The control group was obtained from 25 consecutive patients undergoing diagnostic cardiac catheterisation and found to have significant organic heart disease but no evidence of aortic valve disease. Aetiological diagnoses of both groups are shown in Tables 1 and 2 . Patients having given informed consent were studied at the time of diag-911 group.bmj.com on June 23, 2017 -Published by http://heart.bmj.com/ Downloaded from His bundle electrograms were recorded using a modification of the standard technique These patients were older than the control group but had normal cardiac function (Table 5 ). PR and AH intervals were not longer than those of the control group. HV was longer, though only of borderline significance, P = 0-06 (Table 5) .
Nine patients had chronic aortic regurgitation and no aortic systolic valvular gradient. Their age, cardiac index, ejection fraction, and heart rate were not different from the control group. However, average PR interval was 248 + 27 ms and AH interval was 178 ± 30 ms in these patients, both longer than in patients not having aortic valvular disease (Table 5) . His bundle tracing obtained from one patient with aortic regurgitation is shown in Fig. 1 (Fig. 2) .
Eight patients had combined aortic regurgitation and aortic stenosis; they had an average aortic valvular mean systolic gradient of 56 mmHg and 3 + aortic regurgitation. While their average age, cardiac index, ejection fraction, and heart rate were not different from control patients, these patients had prolonged PR, AH, and HV intervals (Table 5) . Four patients had previous infective endocarditis. Three, who were studiedless thanfour months afterits occurrence, had normal AV conduction despite being on digitalis. One patient, who was studied three and a half years afterwards, had a prolonged AH interval. Coronary arteriography was performed on 13 patients, all of whom had angina pectoris. Three of these patients had significant coronary artery disease and only one of these patients had abnormal atrioventricular conduction. Moreover, the control group was made up largely of patients with coronary artery disease; therefore, the abnormalities found in the patients with aortic valve disease could not be explained by the presence of associated coronary artery disease. When the cardiac function was com- In view of the proximity of the His bundle to the aortic valve (Lev, 1964) , the finding of HV prolongation in patients with calcific aortic stenosis and/or regurgitation is not unexpected. Previous clinical-pathological studies have shown calcific, fibrotic lesions invading or in close proximity to the cardiac conduction system in some patients with atrioventricular block (Stokes, 1846; Yater and Cornell, 1935; Warshawsky and Abramson, 1947; Harris et al., 1969) . On the other hand, a dissociation of electrophysiological and necropsy anatomical findings has been reported in a patient with calcific aortic stenosis and transient heart block (Rosen et al., 1975 The atrioventricular conduction findings in patients with aortic regurgitation produced by endocarditis suggest that the AH prolongation is time-dependent. Patients studied less than 4 months after the occurrence of endocarditis had normal atrioventricular conduction, whereas one patient who was studied 3j years afterwards showed AH delay. In view of the distinct movement of the aortic root caused by the large stroke volume found in aortic regurgitation and the proximity of the atrioventricular node and proximal His bundle to the aortic root, the AH delay may be the result of injury to these structures caused by such movement over a period of several years. The finding of AH delay in aortic regurgitation is also consistent with a report of complete heart block in these patients (Jensen and Siguard, 1972) . Patients with aortic regurgitation usually had atrioventricular junctional escape foci when complete heart block occurred (Jensen and Siguard, 1972) , a finding that suggests that the site of block was at the atrioventricular node or in the proximal His bundle. In addition, none of the patients with aortic regurgitation after infective endocarditis had HV prolongation. Though atrioventricular conduction disturbances may occur as a result of direct invasion of the His bundle by a myocardial abscess (Zettner and Irmiere, 1959; Meshel et al., 1970; Kleid et al., 1972) , this complication of endocarditis is rare and it is unlikely to have occurred in a group of only 4 patients.
Because cardiac fimction was not significantly different in the groups studied and patients with aortic valve disease were matched with a group made up largely of patients with coronary artery disease, left ventricular dysfunction or concurrent coronary artery disease could not account for the disturbed atrioventricular conduction found in this study. Failure to identify correctly the His deflection can also be excluded as an explanation for these findings.
Particular care was taken to identify the His deflection: (1) deflections occurring 31 ms or less before the V were excluded; (2) recordings were made on the atrial side or in close proximity to the atrium, which was determined by the presence of a large A deflection; (3) multiple deflections were excluded and only characteristic His deflections were used for measurement. Moreover, use of a control group studied in the same manner eliminated inadvertent bias since incorrect identification of the His deflection was as likely to have occurred in both groups.
CLINICAL IMPLICATIONS
The present study suggests another cause of syncope in patients with aortic valve disease. In addition to transient periods of electromechanical dissociation and paroxysmal ventricular tachycardia (Schwartz et al., 1969) , intermittent heart block might be another cause. Though patients in the study group were symptomatic, failure to find a relation between haemodynamics and atrioventricular conduction suggests that disturbed atrioventricular conduction might also occur in patients with mild disease or in patients with calcific-sclerotic disease with little or no valvular dysfunction. Thus, Holter monitoring and His bundle electrocardiography should be performed in patients with aortic valve disease who have dizziness and syncope when the haemodynamnic disturbance is mild and cannot account for these symptoms.
